Silverman proved that, if one assumes the abc conjecture, then there are log x non-Wieferich primes for base a for all a 2. We show that for any a 2 and any fixed k 2, there are log x/ log log x primes p x such that a p−1 ≡ 1 (mod p 2 ) and p ≡ 1 (mod k), under the assumption of the abc conjecture.
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Wieferich primes
In 1909, Arthur Wieferich showed that if there existed some odd prime p and some integers x, y, z such that xyz = 0 and
Since then, primes satisfying (1) 
log rad(2 n −1) < 2 − } is of density one [1] . In this paper, we will show that if the abc conjecture is true, then for any integer k > 1, there are infinitely many non-Wieferich primes p with p ≡ 1 (mod k). In fact, the number of such primes is log x log log x .
Background
Let us recall that the abc conjecture of Oesterlé and Masser (1985) Let us also remind ourselves that Rosser found a lower bound for the nth prime, stated below. [3] .) The nth prime is strictly greater than n log n.
Proposition 2.1 (Rosser's theorem). (See
One can prove, assuming the conjecture, the infinitude of non-Wieferich primes p ≡ 1 (mod k) using elementary methods, but we use the following recent result of Thangadurai and Vatwani [5] in order to cleanly prove our growth result. Before we state their result, we define φ to be the Euler totient function and Φ n (x) to be the nth cyclotomic polynomial.
Proposition 2.2. For all integers a 2 and n
Our proof also requires the following, proved on page 233 of [2] .
Lastly, we need the concept of the powerful part of a number.
Definition 1.
Given an integer n, n = p p α , where the product is over the distinct primes p | n, we define its powerful part to be the product of the prime powers p α | n such that p α+1 n, and α 2. 
. We denote by p n the nth prime number that is relatively prime to k and we factor a
and thus
,a (a(a p n k − 1)) and we conclude that 
From the proof of Theorem 3.1, we know that C p n k a n log n , so a kn C p n k a n log n , which is clearly a contradiction for large n. 
